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1
AIRCRAFT SEAL

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application expressly incorporates by refer-
ence, traces priority to, and is a non-provisional patent appli-
cation of the U.S. provisional patent application having Ser.
No. 61/858,779 filed on Jul. 26, 2013.

TECHNICAL FIELD AND BACKGROUND OF
THE INVENTION

The present invention relates to a seal assembly particu-
larly suitable for use in aircraft, where weight, fire-resistance,
and low smoke generation are advantageous product charac-
teristics. In the particular disclosure in this application, for
purposes of illustration, the seal assembly is shown and
described in connection with a seal assembly configured for
being positioned between an aircraft passenger seat and an
aircraft sidewall. However, other uses are expressly contem-
plated by the invention including, for example, monument
seals, partitions, lavatories, and storage components.

The space between aircraft passenger seats and the aircraft
sidewall is particularly likely to serve as a passageway for
small objects such as service items dropped or deliberately
placed in this space by passengers. When these objects fall to
the deck of the aircraft in this confined space, retrieval by
aircraft servicing personnel is difficult and time-consuming.
In addition, in many seating arrangements electrical wiring,
component boxes and other seating components underneath
and to the side of the seats are accessible through this space.
Itis essential to prevent passengers from tampering with these
components.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a seal adapted to close off the space between aircraft fixtures
and components.

It is a further object of the invention to provide a seal
adapted to close off the space between aircraft passenger seats
and other surfaces, such as the aircraft sidewall.

It is a further object of the invention to provide a seal
adapted for use in aircraft and having low weight, fire-resis-
tance, and low smoke generation characteristics.

These and other objects and advantages of the invention are
achieved by providing an aircraft seal assembly having a
plastic retainer including a plurality of mounting elements for
being mounted to an aircraft cabin fixture. An elongate seal is
bonded to the plastic retainer and includes a polyvinyl fluo-
ride film bonded to a polyvinylidene fluoride substrate. The
elongate seal is sufficiently flexible to bend into an inner
sidewall of an aircraft cabin and to seal a space between the
aircraft cabin fixture and the inner sidewall.

According to an embodiment of the invention, the polyvi-
nylidene fluoride may be polyvinylidene difluoride (PVDF).

According to another embodiment of the invention, the
polyvinyl fluoride film may be bonded to the polyvinylidene
fluoride with a contact adhesive.

According to another embodiment of the invention, the
elongate seal may be bonded to the plastic retainer with an
epoxy bonding material.

According to another embodiment of the invention, the
elongate seal may include a generally planar shape when not
in contact with the inner sidewall.
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According to another embodiment of the invention, the
mounting elements may include holes through which fasten-
ers extend into the aircraft cabin fixture.

According to another embodiment of the invention, the
aircraft cabin fixture may include aircraft passenger shells,
aircraft passenger seats, aircraft cabin monuments, aircraft
cabin partitions, aircraft cabin lavatories, aircraft cabin stor-
age components, and other aircraft cabin components which
may be mounted to or located adjacent an aircraft cabin inner
wall.

According to another embodiment of the invention, the
plastic retainer may be made of a pair of overlapping recip-
rocal retainer elements. In such an embodiment, the elongate
seal may form a rounded V shape. The edges of the V shape
may be bonded to the retainer elements and the rounded
portion of the rounded V shape may contact the aircraft cabin
inner wall.

According to another embodiment of the invention, the pair
of'overlapping reciprocal retainer elements may be bonded to
each other with an epoxy bonding material. Further, accord-
ing to such an embodiment, the elongate seal may be bonded
to the plastic retainer with an epoxy bonding material.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

The present invention is best understood when the follow-
ing detailed description of the invention is read with reference
to the accompanying drawings, in which:

FIG.1 is a front elevation view of an aircraft passenger seat
positioned in proximity to an aircraft sidewall;

FIG. 2 is a front perspective view of the aircraft passenger
seat shown in FIG. 1;

FIG. 3 is a side perspective view of the aircraft passenger
seat shown in FIG. 1; and

FIGS. 4,5, and 6 are perspective and vertical cross-sections
and a side view, respectively, of an alternative seal assembly
configuration.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now specifically to FIGS. 1, 2, and 3 of the
drawings, a passenger seat 10 is shown of a type typically
found in business class passenger cabins of commercial air-
craft, and includes a seat back 12, headrest 14, seat bottom 16,
leg rest 18, armrest 20 and meal tray 22. Other elements, such
as video monitors, storage areas and the like are typically
present depending on the level of service for which the seat is
made available. InFIGS. 1, 2, and 3, the seat 10 includes a seat
shell 24. In virtually all aircraft cabins, some seats are posi-
tioned closely proximate to the aircraft sidewall 32. As shown
in FIGS. 1, 2, and 3, the aircraft includes an outer fuselage 30
that, together with ribs, stringers and other structural compo-
nents, provide structural integrity to the aircraft. The aircraft
inner sidewall 32 is spaced inwardly from the fuselage 30.
The space between the fuselage 30 and inner sidewall 32
contains large numbers of system and control wiring har-
nesses and other components that travel along the length of
the aircraft. These components are not accessible to passen-
gers due to the imperforate structure of the inner sidewall 32.
However, as shown in FIGS. 1, 2, and 3, a space 34 separates
the seat 10 from the inner sidewall 32. Unless sealed, debris
can accumulate in this area. Additionally, passengers may
inadvertently damage seat components residing in this area
when trying to retrieve dropped objects, or may deliberately
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tamper with the components in this area unless the area is
sealed off from access by the passengers.

For this reason, an elongate seal assembly, such as seal
assembly 40 in FIGS. 1, 2, and 3, is positioned along the side
of'the seat 10. The seal 40 extends along the side of the seat 10
adjacent to the inner sidewall 32, as best shown in FIG. 2, and
around the back of the seat where it engages with the privacy
shell 24, as is best shown in FIG. 3. As also shown in FIG. 3,
the seal 40 includes several segments 40A, 40B, 40C, and
40D that are collectively oriented to seal against adjacent
surfaces.

The seal 40 of FIGS. 1-3 is fabricated of polyvinyl fluoride
(PVF), such as DuPont™ Tedlar® film 42, bonded to a poly-
vinylidene fluoride (PVDF) substrate 44 using a contact
adhesive which is bonded to a plastic retainer element 46 with
an epoxy bonding material. The seal 40 is attached to the seat
10 by forming mounting elements such as holes in the retainer
element 46 through which fasteners extend into the seat 10.
Asbest shown in FIG. 3, the seals 40A, 40B, 40C and 40D are
formed in the same fashion and are positioned as required to
seal off the spaces between the seat 10, the inner sidewall 32
and the seat shell 24.

Referring now to FIGS. 4, 5 and 6, an alternative embodi-
ment seal 50 is fabricated of polyvinyl fluoride (PVF), such as
DuPont™ Tedlar® film 52, bonded to a polyvinylidene fluo-
ride (PVDF) substrate 54 using a contact adhesive which is
bonded to a pair of plastic retainer elements 56, 58 with an
epoxy bonding material. As shown in FIG. 4, the retainer
elements 56, 58 are overlapped and likewise bonded together
with an epoxy bonding material.

The seal 50 is attached to the seat 10 by forming mounting
holes 60 in the retainer elements 56, 58 through which fas-
teners extend into the seat 10. In a similar manner to FIGS.
1-3, the seals 50 are formed and are positioned as required to
seal off the spaces between the seat 10, the inner sidewall 32
and the seat shell 24. The seal 50 has a rounded V shape where
the rounded portion of the V contacts the sidewall 32. By
comparing FIGS. 1-3 with FIGS. 4-6 it will be seen that the
seal 40 is essentially the top half of the seal shown in FIGS.
4-6 when in contact with a sidewall 32.

Seals 40 and 50 are sufficiently flexible to bend into and
seal against the inner sidewalls and privacy shell. Tedlar®
polyvinyl fluoride (PVF)® provides a premium, durable fin-
ish to protect surfaces exposed to wear and contamination.
Polyvinylidene fluoride, or polyvinylidene difluoride
(PVDF) is a highly non-reactive and pure thermoplastic fluo-
ropolymer produced by the polymerization of vinylidene dif-
luoride. PVDF is a specialty plastic material in the fluo-
ropolymer family. PVDF is used generally in applications
requiring the highest purity, strength, and resistance to sol-
vents, acids, bases and heat, and low smoke generation during
a fire event. Compared to other fluoropolymers, it has an
easier melt process because of its relatively low melting point
of'around 177° C., making it a suitable substrate on which to
apply the PVF film.

The seals disclosed in this application are superior to prior
art seals because of the ability to pass flammability require-
ments needed to meet FAA standards. In addition, the seal
configuration can change on an as-needed basis between two
variations such as seals 40 and 50, and the angle of the seals
can be adjusted.

A seal assembly according to the invention has been
described with reference to specific embodiments and
examples. Various details of the invention may be changed
without departing from the scope of the invention. Further-
more, the foregoing description of the preferred embodiments
of'the invention and best mode for practicing the invention are
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provided for the purpose of illustration only and not for the
purpose of limitation, the invention being defined by the
claims.

We claim:

1. An aircraft seal assembly comprising:

a. aretainer, made of a plastic, having a plurality of mount-
ing elements for being mounted to an aircraft cabin
fixture;

b. an elongate seal bonded to the retainer and comprising a
flexible film bonded to a flexible substrate; and

c. wherein the elongate seal is flexible and is positioned in
a space between the aircraft cabin fixture and an inner
sidewall of an aircraft cabin to seal the space between the
aircraft cabin fixture and the inner sidewall; and

d. wherein the retainer further comprises a pair of overlap-
ping reciprocal retainer elements.

2. The aircraft seal assembly of claim 1 wherein the flexible
film is made from a polyvinyl fluoride (VDF), and the flexible
substrate is made from a polyvinylidene difluoride (PVDF).

3. The aircraft seal assembly of claim 1 wherein the flexible
film is bonded to the flexible substrate with a contact adhe-
sive.

4. The aircraft seal assembly of claim 1 wherein the elon-
gate seal is bonded to the retainer with an epoxy bonding
material.

5. The aircraft seal assembly of claim 1 wherein the elon-
gate seal comprises a generally planar shape when not in
contact with the inner sidewall.

6. The aircraft seal assembly of claim 1 wherein the plu-
rality of mounting elements comprises holes through which a
plurality of fasteners extend into the aircraft cabin fixture.

7. The aircraft seal assembly of claim 1 wherein the aircraft
cabin fixture is selected from the group consisting of: aircraft
passenger shells, aircraft passenger seats, aircraft cabin
monuments, aircraft cabin partitions, aircraft cabin lavato-
ries, and aircraft cabin storage components.

8. The aircraft seal assembly of claim 1 wherein the elon-
gate seal forms a rounded V shape.

9. The aircraft seal assembly of claim 1 wherein the pair of
overlapping reciprocal retainer elements are bonded to each
other with an epoxy bonding material and wherein the elon-
gate seal is bonded to the plastic retainer with an epoxy
bonding material.

10. An aircraft seal assembly comprising:

a. a plastic retainer having a plurality of holes through
which a plurality of fasteners pass for being mounted to
an aircraft cabin fixture;

b. an elongate seal bonded with an epoxy bonding material
to the plastic retainer and comprising a polyvinyl fluo-
ride (PVD) film bonded with a contact adhesive to a
polyvinylidene fluoride substrate; and

c. wherein the elongate seal comprises a generally planar
shape when not in contact with an inner sidewall of an
aircraft cabin, is flexible, and is positioned in a space
between the aircraft cabin fixture and an inner sidewall
of an aircraft cabin to seal the space between the aircraft
cabin fixture and the inner sidewall.

11. The aircraft seal assembly of claim 10 wherein the
polyvinylidene fluoride substrate is polyvinylidene difluoride
(PVDF).

12. The aircraft seal assembly of claim 11 wherein the
aircraft cabin fixture is selected from the group consisting of:
aircraft passenger shells, aircraft passenger seats, aircraft
cabin monuments, aircraft cabin partitions, aircraft cabin
lavatories, and aircraft cabin storage components.
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13. An aircraft seal assembly comprising;

a. a plastic retainer having a pair of overlapping reciprocal
retainer elements, bonded to each other with an epoxy
bonding material, and a plurality of holes through which
a plurality of fasteners pass for being mounted to an 5
aircraft cabin fixture;

b. an elongate seal having a rounded V shaped bonded with
an epoxy bonding material at each terminus of the
rounded V shape to the plastic retainer and comprising a
polyvinyl fluoride film (PVF) bonded with a contact 10
adhesive to a polyvinylidene fluoride substrate;

c. wherein the elongate seal is flexible and is positioned in
a space between the aircraft fixture and an inner sidewall
of an aircraft cabin to seal a space between the aircraft
cabin fixture and the inner sidewall. 15

14. The aircraft seal assembly of claim 13 wherein the
polyvinylidene fluoride substrate is polyvinylidene difluoride
(PVDF).

15. The aircraft seal assembly of claim 14 wherein the
aircraft cabin fixture is selected from the group consisting of: 20
aircraft passenger shells, aircraft passenger seats, aircraft
cabin monuments, aircraft cabin partitions, aircraft cabin
lavatories, and aircraft cabin storage components.
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